Summary. The vasotocin level in the blood of hens during oviposition was determined on the isolated bladder of the frog, Rana esculenta. It was found that 10 min before oviposition, the vasotocin level in blood sudden¬ ly increased. During oviposition, it was forty-six times higher (P<0-01) than that in hens with no egg in the uterus. After oviposition, the activity of vasotocin in the blood rapidly decreased.
INTRODUCTION
There is strong evidence that vasotocin (8-arginine-oxytocin) is involved in oviposition in hens. The oviduct of the hen responds to vasotocin in vivo and in vitro (Munsick, Sawyer & van Dyke, 1960; Heller & Pickering, 1961; Rzasa & Ewy, 1968 , 1971 . Tanaka & Najako (1962) reported a decrease in the content of vasotocin in the neurohypophysis of hens which was coincident with oviposition. Douglas & Sturkie (1964) , Sturkie & Lin (1966) and Opel (1966) assayed vasotocin in the blood of laying hens and found that the concentration of the hormone increased markedly during oviposition. Sturkie & Lin (1966) did not find a significant increase in the vasotocin level shortly before oviposi¬ tion, and suggested that vasotocin does not cause oviposition but that oviposi¬ tion induces its release.
The purpose of the present study was to determine the level of vasotocin in the blood of hens, within short intervals, before and after oviposition.
MATERIALS AND METHODS Animals
Laying hens (New Hampshire), weighing about 2-5 kg and aged 8 months, were used. They were maintained in individual cages with free access to food and water. Records of laying were taken every 30 min from 07.00 to 16.00 hours. Using these data, the time of expected oviposition was calculated.
Blood collection
Two to three 1-ml blood samples were taken from the wing vein of any one hen before, during and after oviposition. As controls, 10-ml samples were taken when the laying hens (no egg in uterus) were killed. Bentley (1958 Bentley ( , 1969 . The movement of water across the bladder wall was proportional to the log concen¬ tration of hormone acting upon it. The frog bladders were prepared as described by Bentley (1958) . The frogs were pithed and each lobe of the urinary bladder was tied to the end of a piece of glass tubing with the mucosal side facing inwards. The hemi-bladders were filled with 1-2 ml diluted Ringer solution (1:5, v/v) . During the control period, the hemi-bladders were placed in a testtube containing 30 ml undiluted Ringer solution and the initial permeability was measured. This solution was aerated and kept at 25°C. During the experi¬ mental period, the frog bladder preparations were transferred into Ringer solution with hormone added. The water loss from the isolated bladder during a 30-min period was measured by weighing the preparation to 1 mg and expressed as a percentage of the original weight. Oxytocin (Syntocinon, Sandoz) was used as standard. Three standard points: 0-74, 3-7 and 7-4 ng oxytocin/ml bath solution were obtained. By plotting log dose against water loss, a linear relationship was obtained and only the bladders exhibiting a linear response were used for the assay of blood. The concentration of hormone in the blood was measured in ng of oxytocin and expressed in ng of vasotocin activity which is 12-2 times the oxytocic activity (21-9 on a unit basis) as based upon the studies of Sawyer (1960) and J. Niezgoda and J. Rzasa (unpublished observations) . Direct comparison of the hydro-osmotic activity in the blood with vasotocin was not routinely performed because of the limited supply of this peptide.
Enzymatic digestion
The biological activity of vasotocin may be destroyed by incubating with trypsin.
Trypsin inactivation of plasma from hens 2 min after oviposition was performed by a method which was similar to that of Bentley (1969 (P<0-01) . After oviposi¬ tion, the vasotocin activity appreciably decreased. There were statistically significant differences between the results for the controls and those obtained 10, 8 and 2 min before oviposition and 2, 4, 6 and 8 min after oviposition.
Enzymatic degradation ofplasma hydro-osmotic activity
The proteolytic enzyme, trypsin, cleaves peptide bonds only between the carboxyl group of arginine or lysine and the adjoining amino group of another amino acid and this inactivates arginine vasotocin (Munsick et al, 1960) and arginine or lysine vasopressin (du Vigneaud, Lawler & Popenoe, 1953) .
Incubation with trypsin of an extract of blood taken from a laying hen 2 min after oviposition resulted in a 78% decrease in its hydro-osmotic activity (Table 2 ). This result suggests that the material responsible for the hydroosmotic actions of hen's blood is principally arginine vasotocin. 
DISCUSSION
It has been shown in the present study that during oviposition in the hen, the hydro-osmotic activity of the blood increases. The only naturally occurring substances in hens bringing about a hydro-osmotic effect are arginine vasotocin and mesotocin (8-isoleucine-oxytocin) which have been identified by chemical methods in the neurohypophysis of hens (Acher, Chauvet & Chauvet, 1970) , and cyclic 3',5'-AMP. Degradation of hydro-osmotic activity by trypsin suggests that the hydro-osmotic activity in hens' blood is due principally to vasotocin.
Correlations between oviposition, the vasotocin content of posterior pituitaries, and that in hens' blood have been reported (Tanaka & Nakajo, 1962; Douglas & Sturkie, 1964; Opel, 1966; Sturkie & Lin, 1966) . Sturkie & Lin (1966) found that the vasotocin concentration of a laying hen without an egg in the uterus was 53 /iU/ml; at 2 to 20 min before oviposition, it was 167 µ /ml; and during oviposition, the concentration was 30 to 150 times higher than during the resting stage. After oviposition, the concentration dropped rapidly. In contrast to the observations of Sturkie & Lin (1966) , the level of vasotocin in this study increased significantly before oviposition. It had been found earlier in the hen that an injection of 100 to 400 ng vasotocin/kg body weight caused expulsion of the egg 1 to 20 hr before the expected time of oviposition (Rzasa & Ewy, 1970) .
The same doses of vasotocin induced a significant rise in intrauterine pressure by about 19 to 67% and the increase was maintained for 22 to 71 min, depend¬ ing upon the dose (Rzasa & Ewy, 1971) .
On the basis of the data presented here, a suggestion can be made that vaso¬ tocin is involved in expulsion of the egg, although there are studies which indi¬ cate that the neurohypophysis and its hormones do not appear to be essential for oviposition (Shirley & Nalbandov, 1956; Opel, 1965; Sturkie & Lin, 1967) .
